X-ray crystal structure of CMS1MS2: a high proteolytic activity cysteine proteinase from Carica candamarcensis.
CMS1MS2 (CC-Ib) from Carica candamarcensis (Vasconcellea cundinamarcensis) is a cysteine proteinase found as a single polypeptide containing 213 residues of 22,991 Da. The enzyme was purified by three chromatographic steps, two of them involving cationic exchange. Crystals of CMS1MS2 complexed with E-64 were obtained by the hanging drop vapor-diffusion method at 291 K using ammonium sulfate and polyethylene glycol 4000/8000 as precipitant. The complex CMS1MS2-E-64 crystallized in the tetragonal space group P4(1)2(1)2 with unit-cell parameters; a = b = 73.64, c = 118.79 Å. The structure was determined by Molecular Replacement and refined at 1.87 Å resolution to a final R factor of 16.2 % (R (free) = 19.3 %). Based on the model, the structure of CMS1MS2 (PDB 3IOQ) ranks as one of the least basic cysteine isoforms from C. candamarcensis, is structurally closer to papain, caricain, chymopapain and mexicain than to the other cysteine proteinases, while its activity is twice the activity of papain towards BAPNA substrate. Two differences, one in the S2 subsite and another in the S3 subsite of CMS1MS2 may contribute to the enhanced activity relative to papain. In addition, the model provides a structural basis for the sensitivity of CMS1MS2 to inhibition by cystatin, not shown by other enzymes of the group, e.g., glycyl endopeptidase and CMS2MS2.